Iowa Farm Science Vol. 14, No. 9 by Agricultural and Home Economics Experiment Station & Cooperative Extension Service in Agriculture and Home Economics
Volume 14 | Number 9 Article 1
3-1-1960
Iowa Farm Science Vol. 14, No. 9
Agricultural and Home Economics Experiment Station
Cooperative Extension Service in Agriculture and Home Economics
Follow this and additional works at: http://lib.dr.iastate.edu/farmscience
Part of the Agriculture Commons
This Complete Issue is brought to you for free and open access by the Iowa Agricultural and Home Economics Experiment Station Publications at Iowa
State University Digital Repository. It has been accepted for inclusion in Iowa Farm Science by an authorized editor of Iowa State University Digital
Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Agricultural and Home Economics Experiment Station and Cooperative Extension Service in Agriculture and Home Economics
(1960) "Iowa Farm Science Vol. 14, No. 9," Iowa Farm Science: Vol. 14 : No. 9 , Article 1.
Available at: http://lib.dr.iastate.edu/farmscience/vol14/iss9/1
arch 1960-Volume 14, No. 9 _________ .-· ·---·-----
L ' 
' , Librar;v 
MAR 1- 1959 
IOWA STA'l'E UNIVERSITY 
/ 
01 Science and Technology FARM 
~r.!O!OGYH; .. , ,,.; ''SCIENCE ECONm.i1·.~s MW 
:>wa State University of Science and Technology/ Ames, Iowa 
The "Yellow Dwarf" Story·· Page 6 
The cover photo shows a n en-
larged view of corn-leaf a p hid s on 
barley-the favorite small-g rain 
host of this aphid . Co rn -leaf 
a phids are one of the six known 
carriers of t he yellow d wa rf virus 
that severely affected oat c rops 
in northwestern and southeastern 
Iowa in 1959. The la rge r insect is 
a lady beetle larva, an enemy of 
these and severa l other aphid s. 
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What About Continuous Corn? •.. _ ........... _ . . . . . . . . 3 
Interest in cont inuous corn in Iowa has been g rowing for 
several years. And increasing numbers of farmers have 
been t rying it out on thei r own . Here's a report on the 
results of our Iowa tests with continuous corn. 
W . D. Shrader, J ohn Pesek and W. C. Moldenhauer 
Virus + Aphids + Oats = Yellow Dwarf of Oats. __ ... .. 6 
"Yel low d wa rf" turned one of Iowa's best oat crops in 
history for most of the state into one of the worst oat 
crops in parts of northwestern and southern Iowa. Is it 
like ly to happen agai n? H ere's the story. 
J. A. Brow ning, D. C . Peters and K. J. Frey 
Changing Paths to Farm Ownership ..... . ... _ .. . _ . . . . . . 9 
The idea of an "ag ricultural la dd e r" was put forth 40 years 
ago. But, like the pattern of farm ownership itself and the 
ways in which owners get their farms, the pa t hways to farm 
owne rship have changed over time. 
Roger W . Strohbehn and John F. Timmons 
Increase Industrial Uses of Farm Products? •. . .•........ 11 
A chemical eng inee r at Iowa State looks at the possibilities 
and problems of inc reasing industrial use of fa rm products. 
W hile effects mig ht not be immed iate, he says, such use 
cou ld be effective over time. 
Lionel K. Arnold 
For Your Interest . ........ .... .. .... ... ... .. . .. . . . .. . 13 
This mo nthly section presents b rief reports on the progress , 
resu lts and applications of farm and home research cur-
re nt ly being conducted by your agricultural and home eco-
nomics ex periment station at Iowa State. 
What's Your Son Going to Do? ..........••..... __ ..... 16 
Many farm boys are and will be seeking nonfarm jobs. 
And the results of this one preliminary stud y ind icate that 
nonfarm boys may curren tl y have an "ed ge" over farm 
boys when it comes to competing for the nonfarm jobs. 
Lee G . Burchinal 
Farm Outlook • _ ..•..•.........•... _ ...•..•.••.. . .... 19 
March Iowa Farm Science Reprints 
(available about mid-month) 
FS-857 What A bout Continuous Corn? 
FS-858 Virus + A phids + Oats = Yellow Dwarf of Oats 
FS-859 Changing Paths to Farm Ownership 
FS-860 Increase Industrial Uses of Farm Products? 
FS-861 What's Your Son Goin11 to Do? 
2-458 
chat with the editors 
CYCLONE STRAWBERRIES 
AVAILABLE ONLY FROM IOWA NURSERIES 
We 're informed that word has gotten 
a round that plants of the new strawberry 
variety, Cyclone (announced in the De-
cember issue of Iowa Farm Science), are 
available from the Department of Horti-
culture here at Iowa State. 
This is NOT the case. The new variety 
for home gardens was developed here, but 
plants are available onlx from Iowa ~ 
series. NONE are available from Iowa 
State. 
"YELLOW DWARF" IN 1960? 
Oat crops in parts of northwestern and 
southeastern Iowa were hard hit by this 
disease in 1959. Will it again be se-
vere in 1960? Not very likely. Some is 
present nearly every year, but it's sel-
dom severe in more than 1 year out of 10 
say the experts at Iowa State. 
For more details on this disease, see 
the article beginning on page 6 of this 
issue. 
Sliding Scale Leases 
For ren ters and landowners operating under the sliding 
scale or fl exible lease published by Iowa State University, 
the index for the 1959-60 lease year is 229. This is the 
average index of farm prices received for the I I-month 
period, Ma rch 1959 through January 1960. 
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IDUOUS 
orn? 
Interest in continuous corn in Iowa has been growing for several years. 
And increasing numbers of farmers have been trying it out on their own. 
Here's a report on the results of our Iowa tests with continuous corn. 
by W. D. Shrader, John Pesek and W. C. Moldenhauer 
C ORN REMAINS Iowa's most profitable major crop. And 
more and more Iowa corn growers 
are moving into a " corn-following-
corn" or continuous corn cropping 
program. Both actual practice and 
experimental work have indicated 
that it's possible to get good corn 
yields when corn is grown continu-
ously on some of the state's soils. 
Continuous corn is most feas-
ible on more or less level areas 
where erosion isn 't a problem. But 
it's not now feasible to control ero-
sion under continuous row-crop-
ping on slopes of more than 5 per-
cent. And, even on gentle slopes 
of only 2-5 percent, erosion can be 
controlled only with special prac-
tices. 
Before we get into specifics, 
however, let's look briefly at some 
W . D. SH RADER is associate professo r and 
JOHN PESEK professo r of soils and cl ima · 
tolog y, De pa rt me nt of Agronomy. W. C . 
MOLDENHAUER is associate p rofesso r a nd 
soi l scie nt ist, So il a nd Wa te r Resea rch Divi-
sion, ARS , USDA. 
of the prospects for and implica-
tions of continuous corn for the 
state. What does it or could it 
mean to Iowa farming? 
Its Meaning . . . 
Since corn is our most profitable 
major grain crop and since a shift 
to continuous corn permits an in-
dividual to increase his corn pro-
duction, we can expect more and 
more farmers on nearly level soils 
to adopt the practice. On farms 
with both level and rolling land, 
a shift to continuous corn is likely 
on the level land and one to con-
tinuous meadow, pasture or rota-
tion cropping on suitable rolling 
land. 
On farms with only rolling land, 
there's likely to be little effect, un-
less farmers attempt to grow con-
tinuous corn on the rolling land. 
In this case, erosion damage will 
be increased. 
Wisely used, this technique can 
increase the relative wealth of 
Iowa and improve the competitive 
position of Iowa farmers as com-
pared with farmers in other parts 
of the country. Used unwisely, it 
could result in accelerated erosion 
and in serious land deterioration . 
Also, land suitable for more in-
tensive row-cropping tends to be 
concentrated in the northwestern, 
north-central and northeastern 
parts of the state. Continuous 
corn in these areas, therefore, 
could lead to an even wider dis-
parity of incomes among farms in 
different parts of the state. This, 
in turn, could mean that land 
values for the more level land 
might increase still more rapidly 
than those of rolling land. 
Another problem we must rec-
ognize is that corn production in 
total already is in surplus. Con-
tinuous corn generally means more 
total production from a farm. And 
a large increase in total produc-
tion from many farms could fur-
ther depress corn prices. On the 
other hand is the fact that-be-
cause of nature--many individual 
Iowa farmers and the state as a 
whole have an advantage over 
many of the other corn-producing 
areas in having a relatively high 
proportion of land suitable for 
continuous corn. 
Interest in the possibility of 
continuous corn in Iowa has been 
growing for a number of years , 
and increasing numbers of farm-
ers over the state have been trying 
it out on their own. Here, now, 
are the specific results of our ex-
periments. 
It Can Be Done 
As shown on page 5, yields of 
continuous and of rotation corn 
have averaged about the same at 
six locations over the past 6 years. 
In another experiment at the 
Agronomy Farm near Ames, one 
set of plots has been in continuous 
corn since 1915. When adequate 
fertilizer was applied, starting in 
1952, yields on these old continu-
ous corn plots shot up to levels as 
high as the rotation corn. 
Use of 160 pounds of nitrogen 
and 60 pounds each of P205 and 
K20 per acre annually increased 
average corn yields from 41 to 92 
bushels per acre in the 19 53-59 
period. Eighty pounds of nitro-
gen with P205 and K20 gave 81 
bushels, but the same amount of 
nitrogen without the other two 
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It isn't now feasible with continuous row-cropping to control ero-
sion on slopes of more than 5 percent. And special practices for 
erosion control are needed on gentle slopes of only 2-5 percent. 
nutrients yielded only 73 bushels. 
The most profitable annual rate of 
nitrogen in this experiment was 
about 120 pounds per acre. We 
estimate that a long-time annual 
rate of , 30-40 pounds each of 
P20 5 and K20 would be adequate 
to achieve these yields. 
In the work with continuous 
corn at Ames, it was easy to push 
continuous corn yields to high lev-
els. But, as shown in the table, 
this isn't always the case. Con-
tinuous corn yields at the Pasture 
Improvement Farm and at the 
Grundy-Shelby Farm have re-
mained lower than yields of rota-
tion corn. At the Albia location, 
it has taken several years to build 
up the fertility level on the de-
pleted plots, and yields were up 
for the first time in 1959. In 1959 
at Albia, rotation corn yields aver-
aged 109 bushels per acre as com-
Continuous corn appears most feasible on medium-textured soils in 
more or less level areas where erosion is not a problem. Most of 
such land is in northwestern, north-central and northeastern Iowa. 
pared with 102 bushels for con-
tinuous corn. 
What Soils? 
Most of our work with continu-
ous corn has been on more or less 
level areas of medium-textured 
soils. Continuous cropping to corn 
or soybeans should not be at-
tempted on moderate-to-steep 
sloping areas of more than 5-per-
cent slope. It's not feasible to 
control erosion with commonly 
used cultivation practices. 
On gentle slopes (2-5 percent) 
continuous cropping should be at-
tempted only after careful thought 
and attention to the erosion haz-
ard. Usually, at least contouring 
or terracing and contour cultiva-
tion are necessary practices. 
Again, the areas in which continu-
ous row-cropping seems most feas-
ible are the areas of nearly level 
medium-textured soils. 
How Much Land? 
About 28 percent of all land in 
Iowa has slopes of less than 2 per-
cent. Of this 10 million acres, 
perhaps as much as 7 million are 
medium-textured cropland. Of 
this area of most suitable soils, a 
considerable portion is made up of 
areas too small to be farmed sep-
arately or is in roads or farm-
steads. We can't say exactly, 
therefore, how much land could be 
safely and feasibly used for con-
tinuous corn without special ero-
sion-control practices. But it 
would be appreciably less than 7 
million acres. 
Another 31 percent of Iowa 
land is on gentle slopes of 2-5 
percent. These slopes can be used 
for continuous corn if suitable 
erosion-control practices are used. 
Of the 11 million acres of land 
with these slopes, perhaps as many 
as 5-7 million might have soil suit-
able for continuous row-cropping. 
As on the level land, the acreage 
of suitable fields would be consid-
erably less than the total acreage. 
With all possibilities considered, 
it appears that from 5 to 10 mil-
lion acres of Iowa land could be 
used for continuous corn produc-
tion. It is, therefore, a very im-
portant production possibility. 
There are many more acres -
some 14-20 million - of cropland 
on which continuous corn produc-
tion doesn't appear to be feasible. 
So, on more than half of our crop-
land, some type of rotation or per-
manent vegetation still seems es-
sential. 
Fertilizer Needs . . . 
The main feature of fertilizer 
needs for continuous corn is the 
need for additional nitrogen. 
About 80-120 pounds per acre an-
nually would be needed if corn 
were grown continuously on soils 
of average fertility. First-year 
corn following a good legume 
meadow requires little or no fer-
tilizer nitrogen. 
Because of the higher average 
value of product produced per 
acre, it's profitable to maintain a 
field in continuous corn at a higher 
level of fertility than a field in a 
rotation with oats and hay. Car-
ryover residues of phosphorus and 
potassium fertilizers are relatively 
high, and different crops remove 
different amounts of these from 
the soil. We estimate that, over 
a period of years, a field of corn, 
if the stalks aren't removed, will 
use significantly less potassium 
and about the same amount or 
slightly less phosphorus than a 
field in a rotation with oats and 
hay. 
Effects on Soil . . . 
Many studies indicate that there 
usually has been a decline in soil 
organic matter and soil structure 
under intensive cultivation. Most 
of these studies, however, were 
made under conditions of low fer-
tility. The rate of decline in or-
ganic matter and soil structure 
could be expected to be less when 
large amounts of organic residues 
are produced as is the case with 
correctly fertilized corn. And the 
limited amount of work that has 
been done under conditions of 
high fertility indicates that the or-
ganic matter level and soil tilth 
can be kept at satisfactory levels 
for crop production with continu-
ous corn. 
Water Use ... 
While there's not much differ-
ence in drouth hazard for rotation 
corn as compared with continuous 
corn, the hazard is slightly greater 
for rotation corn. This is because 
the growing corn must depend on 
soil or subsoil moisture supplies 
for periods of a week or longer 
nearly every season. And the 
chances of having a large soil 
moisture reserve are better follow-
ing corn than following meadow. 
Corn, for practical purposes, 
ceases using moisture during the 
last half of September. Water use 
by deep-rooted perennial legumes 
continues until they're plowed un-
der or go dormant. And they re-
sume water use in the spring if not 
plowed under. 
The results of soil moisture 
studies in recent dry years indi-
cate more available water in soils 
previously in corn than in soils 
previously in -legume meadow. 
Thus, continuous corn would tend 
to reduce the year-to-year varia-
tions in corn yields that result 
from seasonal differences in rain-
fall. 
Dra.inage 
Any benefits in drainage that 
may result from including a deep-
rooted legume in a rotation are be-
lieved too slight or too limited in 
the soil conditions to which they 
apply to be of serious concern. 
There's much, however, that isn't 
known on this subject, and our 
studies are continuing. 
Weeds, Insects, Diseases 
Continuous corn wasn't feasible 
even on level land in many areas 
until soil insecticides were intro-
duced to control soil insects at-
tacking corn seed and roots. The 
use of modern chemicals and cul-
tural practices permits weed, in-
sect and disease control in either 
continuous or rotation corn. Some 
weeds and insects are easier to 
control in a rotation, while others 
may be easier to control with con-
tinuous corn. 
There are no serious plant dis-
eases threatening the Iowa corn 
crop at present. But corn grown 
continuously "invites" a buildup 
of soil-borne diseases, and growers 
will have to remain alert for signs 
of damage. 
Other Factors • . . 
The growing of a single crop 
tends to concentrate the demand 
for labor and equipment and to 
increase the risk of financial loss 
in case of either crop failure or a 
low price for corn. On many 
farms, however, there may be an 
opportunity to increase the inten-
sity of cropping on level land 
while decreasing effort and inten-
sity on the more rolling portions 
of the farm. Such a shift could 
lower the costs of producing both 
corn and hay and would tend to 
overcome the risk we just men-
tioned. Total farm product could 
increase since the low-yielding oat 
crop would occur less frequently, 
if at all. 
While the demand on equip-
ment and labor would tend to be 
aggravated, the supply of equip-
ment and labor talent wouldn't 
need to be as diverse. A corn 
farm, for example, wouldn't need 
a hay baler, a grain combine, etc. 
Money saved here might be put 
into more or larger equipment for 
corn production. 
Relative 1953-1958 average yields of continuous and rotation corn at six Iowa 
locations. 
Average yield (bu./ A.) 
Location 
Rotation 
corn 
Carrington-Clyde Farm, Independence 
Rotation experiment -----------------------------
Runoff experiment --------------------------------------------------
Soi l Conse rvation Farm, Clarinda ----------------------------
Pasture Improvement Fa rm , Albia ----------------------------
Southern Iowa Fa rm , Bloomfield --------------------------------
Seymour-Shelby Farm , Seymour ------------- ---- --------------
Grundy-Shelby Farm, Beaconsfie ld --------------------------
AVERAGE __ ___ _ . __ ----------------------------------------------
98 
102 
75 
72 
96 
76 
78 
85 
Continuous 
corn 
99 
97 
77 
58 
105 
80 
71 
84 
Yield of 
continuous corn 
as a percentage 
of rotation corn 
IO I 
95 
102 
81 
110 
105 
92 
98 
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Yellow Dwarf 
of Oats 
by J. A. Browning, D. C. Peters and K. J. Frey 
O NE OF THE BEST oat crops in Iowa history was pro-
duced in most of Iowa in 1959. 
Favorable weather and absence of 
diseases prevailed in most of the 
state. But - because of yellow 
dwarf--one of the worst oat crops 
was produced in parts of southern 
and northwestern Iowa. 
"Yellow dwarf," formerly called 
"red leaf,'' is a disease of oats, 
wheat, barley and many grasses. 
It's caused by a virus- the same 
type of disease agent that causes 
the common cold, polio and small-
pox in man. 
The yellow dwarf virus is trans-
mitted only by insects. It doesn't 
live in the soil or in the seed. At 
least six kinds of aphids or plant 
lice carry the virus from plant to 
plant. 
What Happens? Aphids, feed-
ing with their piercing-sucking 
mouth parts in the food-conduct-
ing tissues or phloem of a cereal 
plant, take up the virus with their 
food. An aphid must feed about 
8 hours to take up enough virus to 
transmit it. But once the aphid 
J . A. BROWN I NG is associate professor of 
plant pa thology, D. C. PETERS is assista nt 
professor of entomology, and K. J. FREY is 
professor of fa rm c rops. 
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has obtained the virus, it is able 
to inject the virus into the phloem 
of healt'1y plants for the rest of its 
life (up to 3 weeks) . The aphid 
generally has to feed on a healthy 
plant for about 24 hours to inocu-
late it- though, under some con-
ditions, the aphid may do the job 
in as little as 5 minutes. An aphid 
doesn't transmit the virus to her 
off spring, and each young aphid 
must obtain the virus anew by 
feeding on a diseased plant. 
The virus multiplies in the vital 
food-conducting tissue of the 
plant. Then, plugging and dis-
tortion of this tissue results in the 
characteristic disease symptoms. 
These don't appear until several 
weeks after the plants are in-
fected. Lady beetles (see cover) 
and adverse weather of ten destroy 
the aphids before growers know 
that the aphids or the disease are 
present in their small-grain fields. 
Symptoms: Symptoms (photo 
1) are most severe when plants 
are infected while young. Barley 
(in which the disease was first de-
scribed) is dwarfed, and the leaves 
turn a golden yellow-hence, the 
name "yellow dwarf." Oats range 
from dull yellow through shades 
of bright yellow to brilliant red-
hence, the name "red leaf." The 
red leaf color isn't always present, 
however, and, since the disease 
was first described as "yellow 
dwarf" in barley, this name is 
preferred for both barley and oats 
as well as other grasses. 
Diseased plants may reach less 
than half their normal height. The 
heads may be severely blasted, or 
plants may fail to head altogether. 
The root systems are dwarfed also 
Photo I: A yellow dwarf diseased 
oat plant. Note the many light-
colored {actually yellow) leaves 
and the white, blasted spikelets 
at the base of the plant heads. 
and, in a drouth year, may be un-
able to reach or absorb sufficient 
water to maintain the plant. Se-
verely affected plants have a su-
gary substance exuded onto the 
leaves. Fungi thrive on this, and 
dead or dying plants may take on 
a blackened appearance from 
mold development. 
Plants that become infected 
later have less severe symptoms-
possibly only the flag leaf or 
leaves on late-formed tillers turn-
ing yellowish or reddish. But 
yields can still be reduced. In ex-
periments in Illinois, Clintland 
oats inoculated in the 3-leaf stage 
had yields depressed 94 percent 
below plants not inoculated. The 
same variety inoculated at the 
boot stage suffered a yield reduc-
tion of 2 2 percent. 
It Is Serious: Yellow dwarf is 
one of the most severe diseases of 
small grains. In fact, it can be 
much more severe than either 
crown rust or Victoria blight-
two oat diseases well known to 
Iowa farmers. 
While yellow dwarf wasn't rec-
ognized as being caused by a virus 
until 19 51 , the disease apparently 
has been present for a long time. 
An outbreak occurred on oats 
throughout the Ohio River Valley 
in 1907. The first serious out-
break in Iowa was in 1949, caus-
ing an estimated loss of 15 per-
cent of the oat crop. The disease 
was present only in trace amounts 
from then until 1959 when it was 
the most serious disease of oats in 
Iowa and throughout the nation. 
About 12 percent of the Iowa oat 
crop was lost to yellow dwarf in 
19 5 9. The disease was even more 
serious in other states. 
Areas of the north-central states 
where the disease was most severe 
in 1959 are shown in the map. 
Why did the disease attack oats in 
Missouri and southern Iowa-and 
then abruptly jump to northern 
Iowa and Minnesota? Why the 
unaffected area between Illinois 
and central Wisconsin? Why were 
there many good fields of oats in 
the affected areas and some poor 
ones in the unaffected areas? 
Many of the answers to these 
and other problems are tied up in 
understanding the aphids that 
transmit the yellow dwarf virus 
and how the insects obtain the 
virus from diseased plants and in-
ject it into a healthy plant. And 
the distance between the diseased 
and healthy plants may be any-
where from a few inches to sev-
eral hundred miles. 
The yellow dwarf virus can 
overwinter in perennial grasses 
along fence rows and roadways. 
In the spring, overwintered aphid 
eggs hatch, and the aphids feed on 
infected grasses, then move to oats 
on which they feed and to which 
they can carry the virus. For this 
reason, the first diseased plants 
appear along the edges of fields 
(photo 2). Virus-laden aphids fly 
or are blown into the field where 
they start other colonies of aphids. 
The aphids increase in numbers as 
the virus builds up inside the 
plants. Aphids spread from these 
colonies to nearby plants. Thus, 
circular areas of diseased oats ap-
pear, surrounded by healthy oats 
(photo 3). 
The most severely diseased 
plants-those inoculated first with 
the virus-are always in the cen-
ter of the circles. This type of 
spread occurs every year in Iowa. 
This is the type that resulted in 
small oat crop losses from 1950 
through 1958. It also occurred in 
1959 in central and northern 
Iowa. 
1959 Vtlas Different: In 1959, 
however, another type of spread 
also occurred. And it resulted in 
the distribution of aphids over 
large sections of the Midwest in a 
very short time. Scientists have 
known for a long time that rust 
spores develop in the South and, 
under certain weather patterns, 
are carried by air currents to the 
northern spring-grain regions 
where they can settle over whole 
states in a single night. Aphids 
apparently can be blown into Iowa 
in the same way. 
Several factors contributed to 
make this type of yellow dwarf 
spread so "effective" in 1959. 
First, the yellow dwarf disease 
was very severe on winter grains 
in the southern states. Second, 
greenbugs - a species of aphid 
which is serious on winter grains 
and which transmits yellow dwarf 
- overwintered unusually far 
north in 1958-59. Third, weather 
formations occurred which were 
--~1~--~---
1 • 
Areas of the north-central states 
where oats were severely affected 
in 1959. (Map, courtesy of H. C. 
Murphy and D. E. Western.) 
Photo 2: Light area shows severe yel-
low dwarf along edge of field of oats. 
Photo 3: Oats near the center of 
a small, circular, yellow dwarf in-
fected area in a field of Clintland 
oats. The healthy oats (hand held) 
were collected only a few feet away. 
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just right for taking the greenbugs 
north where they settled rather 
uniformly over large areas of the 
spring-oat growing region. 
Where the greenbugs landed 
was determined mainly by weath-
er conditions. Oats in some large 
areas became infested with green-
bugs while others, like most of 
Iowa, remained relatively free of 
greenbugs and of the disease. 
There was still some yellow dwarf 
in the areas uninfested with green-
bugs, but probably from aphids 
that overwintered locally. There 
also were many fields in the in-
fested area that escaped serious 
yellow dwarf damage. 
Locally: Many factors contrib-
ute to the severity of yellow dwarf 
in any given field. These include 
variety, age of plants when in-
fected, the field's fertility level , 
the stand of plants and moisture 
supply. 
Variety reactions to yellow 
dwarf were well illustrated in 
1959. Three Iowa Oat Variety 
Tests - at Doon, Seymour and 
Olds-were in yellow dwarf areas. 
Yield information from the test at 
Doon in 1958 and 1959 is shown 
in the table. The 19 5 8 yields are 
representative of the relative 
yielding ability of the varieties in 
the absence of diseases. Notice 
that yields were high for all varie-
ties in 1958. In 1959, with yellow 
dwarf as the only disease of con-
sequence, the yields of some vari-
eties were reduced to as low as 
5 or 6 bushels per acre. 
Putnam and Newton varieties 
were most resistant to yellow 
dwarf. Minhafer, Bonham and 
Cherokee were moderately resist-
ant when compared with the high-
ly susceptible varieties, Sauk and 
Clintland. 
Age influences the response of 
oats to yellow dwarf; the younger 
the plants when infected with the 
virus, the more damage the virus 
causes to the plant. So fields 
planted early in a well-prepared 
seedbed have a better chance of 
escaping serious damage . 
Fertility and stand level are 
also related to the severity of 
damage by yellow dwarf . Oats 
fertilized with nitrogen are less 
affected. In 1959 the disease was 
Oat yields at Doon, Iowa , 1958 and 1959, 
with varieties listed in order of increas-
ing susceptibility to yellow dwarf. 
Yield (bu ./A.) 
Variety 1958 1959 
Putnam _ ---------------- -------------·----------- 73 57 
Newton -------·----- --·-··--··--- ________________ _ 97 59 
Minhafer --------- ·- ·-·----------------- -------- 89 37 
Bonham ____ ____ ____ _____ ----------------------- 80 35 
Cherokee ------ --------- -- ---------------------- 86 36 
Beedee _____________ --------- ·--·-------------- 99 40 
Richland ·--- ------------------------- 88 27 
Nehawka -- ---- ··- ------------------------------
Clarion _ 
Nemaha ___ _ 
Burnett -------
-- - - -- --- ____________ __ __ 100 
·---- ------------------ --- 83 
___________ ____________ ___ _ 101 
Minton ------- --·--·------------------------·---·-
Goodfield 
28 
31 
24 
24 
18 
16 
Fayette ------------- -------- ·----------- -------- 85 11 
Clinton ---------- ---- -- -·-- -- --- --------- -- ----· 81 I 0 
C1intland 60 ----- ---···------------ --------- -- 92 11 
Garry ------------------------···-----··----··------ 124 13 
Clintland ---------------------------------------- 92 5 
Sauk ------------------------------------------------1 11 6 
Photos 4 and 5: Two fields of oats in the same locality of Plym-
outh County. Le#, yellow dwarf in oats in Ida-Monona type soil. 
At right, oats free of yellow dwarf on Galva-Primghar type soil. 
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more severe on oats following corn 
than on oats following soybeans. 
Presumably this was because of 
fertility differences. Another ex-
ample is that yellow dwarf was 
more severe on oats grown on the 
low fertility Ida-Monona soil type 
(photo 4) than on Galva-Prim-
ghar soil (photo 5) in the same 
Plymouth County locality. 
Sparse stands resulting from 
poor fertility or seedbed prepara-
tion, low seeding rate, etc., in-
creased yellow dwarf damage. Ap-
parently the aphids move from 
plant to plant more easily in a thin 
stand than in a thick one. A good 
stand is a barrier to wind and lo-
cal aphid movement. 
The Future: What's the out-
look for the future ? Some varie-
ties, though currently not adapted 
to Iowa, are resistant to yellow 
dwarf. Scientists are working to 
transfer this resistance to adapted 
varieties. Meanwhile, the Newton 
and Putnam varieties are the most 
resistant varieties available. 
In choosing an oat variety, how-
ever, it's important to keep the 
frequency of damage from the 
several oat diseases in proper per-
spective. Crown rust is generally 
serious in Iowa on the average of 
1 year in 3 ; yellow dwarf has 
been serious only about 1 year 
in 10. So the odds favor choosing 
a variety that's rust resistant or 
one early enough to escape rust. 
Minhaf er, Putnam, Bonham, 
Cherokee, Burnett, Clintland 60 
and Goodfield are varieties in 
these categories. And, whatever 
variety is chosen, wise agronomic 
practices of planting early to ob-
tain a good stand on a fertile seed-
bed will lessen damage if yellow 
dwarf or rust do strike. 
Spraying oat fields early in the 
spring to kill aphids might be ef-
fective in controlling yellow dwarf. 
But the cost would probably make 
this practice uneconomical. If the 
disease does become severe, clip-
ping the oats will stop them from 
competing further with the forage 
seeding. Don't, however, plow un-
der the oats if they're underseeded 
with forage legumes. Yellow dwarf 
doesn't attack legume crops. Even 
if the oat crop is a total loss (and 
this is unlikely) the forage seed-
ing should be successful if other 
conditions are favorable for it. 
Changing Paths to Farm Ownership 
The idea of an "agricultural ladder" was put forth 40 years ago. But, 
like the pattern of farm ownership itself and the ways in which owners 
get their farms, the pathways to farm ownership have changed over time. 
by Roger W. Strohbehn and John F. Timmons 
O WNERSHIP of the land they 
operate has been one of the 
foremost goals of Iowa farmers 
since settlement was started in the 
1830's. The paths to ownership, 
however, aren 't always the same. 
In the second of this series of 
three articles we outlined the 
methods - purchase, inheritance, 
etc.- by which Iowa farm owners 
first acquired actual ownership. 
This month, let's take a look at 
the paths of work experience they 
followed to reach the ownership 
stage. 
As in the previous two articles 
in the November and December 
issues, our information is based on 
a statewide survey conducted in 
1958. In this case, however, we're 
going to look at the paths followed 
by the male owners, who made up 
85 percent of the owners included 
in the survey. 
The "Ladder" • . . 
The idea of an "agricultural 
ladder" was put forth 40 years 
ago. It described the usual expe-
rience process that a person went 
through to become a farm owner. 
According to this ladder, an indi-
vidual gained experience and capi-
tal to own and operate a farm by 
advancing through the following 
steps: from family laborer and/ or 
hired hand to renter to mortgaged 
owner and, finally, to debt-free 
ownership. Owners who pro-
ROGER W. STROHBEHN is agricultural 
economist, Farm Econom ics Research Divi-
sion, ARS, USDA, and JOHN F. TIMMONS 
is professor of economics at Iowa State. 
The traditional "agricultural ladder" 
is undergoing some changes, partic-
ularly the second (hired hand) rung. 
TABLE I. "Agricultural Ladder" of Iowa's 
Farm Owners (Men) . 
Experiencel 1946 1958 
Agricultural ladder 
P or H, R-0 ......................................... 27% 34% 
P or H, R-N-0 ......... .. .......... 23 25 
Limited far m experience 
H or R, 0 ..... .. ........ I 
H or R, N-0 ............................................ 7 
P-0 ............................................................. 11 II 
P-N-0 .......................................................... 18 12 
Owne r operatorship without prior 
fa rm experience 
N-0 ............................................................. . 
Landlord without experience as 
owner-operator 
R-L ...................... . 
R-N -L ................................ .. ..................... . 
P or H, L ............... .. 
P or H, N-L ............................................ 3 
Landlord without farm experience 
N-L ................ . 
lP == Parents' farm 
H = Hired farm worker 
R = Ren ter 
N = Nonfarm employment 
0 == Owner-operator 
L = Landlord 
gressed through these steps were 
said to have climbed the agricul-
tural ladder. 
. • • Its Y ariations 
We found 11 different ladders 
to farm ownership in our survey. 
The most frequently used ladder 
- followed by over one-third of 
the owners- was the conventional 
one including experiences ( 1) on 
parents' farm, ( 2) as a hired farm 
worker, ( 3) as a renter and ( 4) as 
a mortgaged or full owner. The 
next most common ladder - fol-
lowed by one-fourth of the owners 
- included an additional rung, 
nonfarm labor. 
These two ladders accounted 
for about three-fifths of all own-
ers. The remaining two-fifths of 
owners reported following one of 
the other nine ladders (see table 
1). 
Not all of the owners reported 
that they'd made continuous prog-
ress toward ownership. Some had 
been forced to repeat a rung or 
two on the ladder during periods 
of low prices or unfavorable 
weather. But they succeeded in 
retracing their steps and in be-
coming owners at a later date. 
Increased mechanization of 
farm operations and the corre-
sponding increase in farm size 
have led some to the belief that 
the agricultural ladder doesn't ex-
plain owner experience as well to-
day as it did in previous years. 
And another factor suggesting de-
creasing importance of the ladder 
is the increasing number of non-
operating landlords in recent 
years. 
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Information obtained from Iowa 
land owners in 1946 and 1958, 
however, indicates that 9 percent 
more owners in 19 5 8 than in 1946 
followed the path described by the 
regular agricultural ladder. And 
this increase was accompanied by 
a decrease in the numbers of own-
ers who had come into farm own-
ership with only limited farm ex-
perience and in the numbers who 
had come into owner-operatorship 
without farm experience. The in-
crease in the number of nonoper-
ating landlords included those who 
became landlords without experi-
ence as an owner-operator or with-
out any farm experience. 
Experience is acquired with the 
passing of time. Thus, any de-
scription of tenure experience re-
flects the conditions that existed 
during a period before the time of 
a particular study. So far as the 
use of the agricultural ladder is 
concerned, the economic condi-
tions in the years preceding the 
ownership surveys appear to out-
weigh the effects of any technolog-
ical advances in those years. 
Most of the owners in the 1946 
survey were people who had a 
varied pattern of employment dur-
ing the depression. By 1958, how-
ever, the depression was far 
enough removed so that many of 
the owners in the 1958 survey 
hadn't experienced the depres-
sion's disruptive forces. These 
owners have been able to follow 
the steps of the ladder more close-
ly. Thus, the route to farm own-
ership seems to follow the agri-
cultural ladder more closely in pe-
riods of prosperity than in less 
prosperous periods. 
Nearly 60 percent of the 1958 
owners had experiences corre-
sponding to the agricultural lad-
der. Another 26 percent had only 
limited farm experience before 
ownership, and 7 percent became 
owners without first having some 
farm experience. The remaining 8 
percent of owners were landlords 
with no experience as owner-oper-
ators. 
Operators, Landlords 
We found a notable difference 
in tenure experience when we di-
vided the owners into two tenure 
groups- operators and nonoperat-
ing landlords. 
About two-thirds of the opera-
tors had experience corresponding 
to the agricultural ladder. Slightly 
less than 30 percent had limited 
farm experience before becoming 
owner-operators, while 4 percent 
became owner-operators without 
previous farm experience. 
In contrast, 40 percent of the 
nonoperating landlords had fol-
lowed the agricultural ladder, 20 
percent had limited farm experi-
ence before becoming an owner-
operator, and almost 2 5 percent 
had some farm experience but 
none as owner-operators. The re-
maining 10 percent became land 
owners with no farm experience. 
All considered, however, nearly 90 
percent of the men who were non-
opera ting landlords in 19 S 8 had 
some farm experience-indicating 
that they have at least a basic 
knowledge of the problems of 
their tenants. 
A Changing Rung 
One of the effects of new tech-
niques in production and of ad-
vances in farm technology has 
been the gradual elimination of 
full-time hired men on farms. As 
the cost of farm labor has in-
creased, farm operators have sub-
stituted capital, mainly in the 
form of machinery, for labor. The 
result has been that some young 
men now turn to nonfarm jobs to 
build up a "nest egg" with which 
to start farming. 
To point up the changes taking 
place in the "hired worker" rung 
of the ladder, we grouped owners 
by age intervals and then divided 
them according to hired farm and 
TABLE 2. Tenure Experiences of Iowa Farm Owners (Men) by Age Groups. 
By age groups 
Experience All ages 25-34 35-44 45-54 55-64 65 and over 
Nonfarm employment ---------------------------------------- 28% 52% 35% 21 % 28% 22% 
Hired fa rm labor -------------- -------------------------------------------- IB 7 17 19 19 24 
Nonfarm employment and hired farm la bor ........ 24 23 20 28 24 18 
No nonfarm e mployment or hired farm labor .... 30 IB 28 32 29 36 
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nonfarm experience (see table 2). 
A greater number of owners in 
the 2 5-34 age group reported non-
farm experience than did any of 
the other age groups. Experience 
as a hired hand was least preva-
lent among the 25-34 age group, 
but it's increasingly more common 
as we move to older age groups. 
From these comparisons, it's clear 
that many of the younger owners 
turned to nonfarm employment to 
accumulate the capital necessary 
to begin farming. The older own-
ers, on the other hand, sought 
work as hired hands to gain farm 
experience while accumulating op-
erating capital. 
In some cases, father-son part-
nership agreements have replaced 
the hired hand rung of the ladder. 
The exact extent of these agree-
ments isn't known. But the fact 
that 30 percent of the younger 
owners had neither hired hand nor 
nonfarm work experience suggests 
that many of them received sub-
stantial family assistance in mak-
ing the transition from being 
workers on their parents' farm. 
Most Follow Ladder • . • 
The goal of ownership of the 
land they operate has meant dif-
ferent problems for different peo-
ple. Most of the owners, though, 
have followed all or a part of the 
traditional agricultural 1 a d d e r . 
But our survey indicates that 
there are some modifications tak-
ing place. 
The two major modifications 
taking place are that farm owners 
are relying more heavily ( 1) on 
nonfarm employment and ( 2) on 
family help in acquiring owner-
ship. Slightly over 28 percent of 
all owners in 1958 reported non-
farm employment in their experi-
ences, and over 7 S percent of 
those under 35 years of age re-
ported nonfarm employment. At 
the same time, almost 30 percent 
of all owners reported neither 
hired hand nor nonfarm employ-
ment experience- indicating fam-
ily help in moving toward owner-
ship. 
Both of these modifications rep-
resent, in the main, a substitution 
or replacement rung for the hired 
farm labor step in the traditional 
agricultural ladder. 
Increase Industrial Uses 
ol Farm Products ? 
A chemical engineer at Iowa State looks at the possibilities and prob-
lems of increasing the industrial use of farm products. While effects 
might not be immediate, he says, such use could be effective over time. 
by Lionel K. Arnold 
T HE FARM PROBLEM-
surplus production and low 
farm incomes compared with in-
comes in other parts of the econ-
omy-isn't new. But it has be-
come more obvious and serious in 
recent years. 
The temporary farm prosperity 
brought about by the Korean con-
flict ended by 19 5 3, reminding 
the nation that the farm problem 
still existed. As outlined earlier 
in IowA FARM SCIENCE: "In-
creasing evidence has indicated 
that agriculture is (and has been 
for some time) out of balance or 
adjustment with the rest of the 
economy. Returns to resources in 
agriculture have been declining. 
The national economy has been 
growing, but agriculture hasn't 
been sharing fully in the fruits of 
this growth." 
Basically, this appears to be a 
problem of overproduction and re-
source use. As pointed out in the 
report of the Commission of In-
creased Industrial Use of Agricul-
tural Products to the 85th Con-
gress: 
"American farmers have succeeded so 
well in the necessary effort to increase 
their efficiency that they now consistent-
ly outrun the capacity of the economy 
to consume what they produce. 
"To cope with this situation, which 
has widespread disrupting effects on 
markets, Government has resorted to 
costly programs for restricting land use, 
controlling production, and disposing of 
surpluses. 
"Though population is growing and 
living standards are rising, the produc-
tive capacity of our agriculture prom-
ises for many years to keep increasingly 
ahead of both. 
LIONEL K. ARNOLD is professor of chem-
ical engineering, Eng ineering Expe rime nt 
Station at Iowa State. 
"An increase in exports seems unlikely 
as other countries become more and 
more self-sufficient. 
"It is widely agreed that American 
agriculture should for many reasons be 
kept at high levels of production and 
efficiency. Since there seems to be little 
prospect of a sufficiently large expansion 
of food markets in the next decade to 
use all the excess, the question becomes: 
"Can the economy develop profitable 
industrial markets capable of absorbing 
enough of the excess farm production to 
minimize , possibly even to eliminate, the 
need for costly restrictions, supports, 
and surplus disposing operations?" 
Industrial Uses? 
From the standpoint of the 
chemical engineer, it appears that 
it should be possible to do much 
to develop industrial markets for 
farm surpluses. Farm surpluses 
are basically chemical raw mate-
rials - cellulose, starches, sugars, 
fats and proteins. As chemical 
raw materials, they could well be 
the starting point of a wide vari-
ety of industrial products with 
many uses. 
While many of the possible 
products are known to chemical 
engineers and chemists, the devel-
opment of these products and of 
yet unvisualized products will de-
pend mainly on research to point 
out their potential uses to indus-
try. The Commission's report had 
this comment: 
"With few exceptions materials from 
the farm have not had the intensive and 
systematic laboratory attention that has 
been given to those from other sources. 
When utilization research in agriculture 
has had the benefits of adequate expen-
ditures and large teams of workers, the 
results have been outstanding-as in the 
case of commercial methods for produc-
ing penicillin, frozen concentrated fruit 
juice, nylon from corncobs , various 
products from soybeans." 
It isn't enough, however, just to 
know what products might be 
made from agricultural materials. 
In most cases, these involve the 
operation of a new process-call-
ing for an outlay for new equip-
ment in the face of the usual un-
certainty as to details of operation 
and profit. The potential profits 
must be higher than the known 
profits of the old process if they're 
to be attractive to the manufactur-
er. It's also necessary that there 
be a reasonably constant supply of 
the material available in both the 
short and long run. 
Processing industries-because 
of their relatively high investment 
and low profit margins - usually 
must operate substantially all of 
the time to show a profit. Remem-
ber that the manufacturer, like 
the farm operator, is in business 
to make money and can't be ex-
pected to invest money in a new 
factory without some assurance of 
a profitable return on his invest-
ment. 
It's important also that the new 
products made from agricultural 
raw materials don't simply replace 
older products made from the 
same or other agricultural raw 
materials. A mere shift in the end 
product being marketed doesn't 
necessarily benefit the farmer. 
The new uses which would benefit 
agriculture will probably be in the 
nonfood field since it's difficult to 
increase per-capita food consump-
tion. 
Another point to keep in mind 
is that there are some products 
which it would be foolish to at-
tempt to produce from agricultur-
al materials since they can be pro-
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duced more cheaply from other 
raw materials. 
Any extended industrial use of 
farm products will involve chemi-
cal and physical changes of some 
sort. It may involve the isolation 
and production of constituents of 
the products. 
Zein, a corn protein, for exam-
ple, has been isolated and made 
into fibers. This involved the de-
velopment not only of methods for 
separating the zein but also of 
methods of dissolving, extruding 
into fibers and hardening, as well 
as necessary studies on dyeing and 
weaving it into fabric. 
Extensive industrial use might 
also involve the use of existing 
products of farm origin in manu-
facturing new products. It's 
known, for instance, that many 
complex organic compounds can 
be produced by starting with corn 
starch as a raw material and re-
acting it with various chemicals. 
Among the possibilities here are 
such products as plastics, plasti-
cizers, films and fibers. 
Or, industrial use might involve 
the substitution of an agricultural 
product as a raw material in place 
of another raw material for a well-
established final product. An ex-
ample of this is the use of furfural 
-a product from oat hulls and 
corncobs-in place of some of the 
petroleum derivatives originally 
used in the manufacture of nylon. 
So no exact pattern can be set 
up for carrying out the necessary 
research and development. But 
we can outline a general line of 
attack. 
What's Needed 
First, we'd need to secure the 
basic fundamental data. This 
would include analyses of the raw 
materials and determinations of 
the physical and chemical charac-
teristics of the various constitu-
ents. Many of these data are 
available but need to be gathered 
together, systematized and evalu-
ated. Other data still need to be 
determined. 
The next step would be a criti-
cal examination of the data to see 
whether any of the constituents 
might be suitable either as com-
mercial products outright or as the 
raw materials for possible com-
mercial products. The possibility 
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of separating this constituent and 
the probable cost of such separa-
tion must then be considered. The 
possibility of use must be thought 
of on the basis of the costs and 
supplies of the raw materials in 
the short and long run, the proc-
essing costs and the sales values of 
the resulting products. 
The third step would involve 
small-scale separation and conver-
sion into the proposed products 
with further and more definite 
checks on the probable economics 
of the procedure. 
The fourth step would be com-
mercialization. Before designing 
and putting the new process into 
operation, it may be necessary to 
carry out pilot-plant studies on 
part or all of the process to deter-
mine the costs or to design equip-
ment. The need for pilot-plant 
work depends partly on the 
amount of accumulated experience 
with similar operations and on 
whether standard equipment can 
be used or whether entirely new 
equipment must be designed. 
Sometimes large-scale pilot 
plants are operated to furnish 
samples for customer evaluation. 
Before building the final plant, a 
complete survey of probable mar-
kets based on supplying the prod-
uct in the amounts and at the 
prices indicated by the earlier 
studies should be made. 
Different Crops . . . 
In addition to potentially great-
er use of existing farm products, 
it may be possible to use some of 
the acreage now producing surplus 
crops in growing new crops which 
can be used industrially. This 
would call for combined work and 
development by both agriculture 
and industry. A current example 
of such a crop is the soybean. 
The soybean was introduced 
into the country from Asia by gov-
ernment plant experts and was 
developed into a practical crop by 
other USDA and state experiment 
stations experts. The development 
of methods for extraction and use 
of the oil was done largely by the 
chemists and engineers of the veg-
etable oil industry. 
Between 1924 and 1957, the 
acreage planted to soybeans in the 
United States increased by more 
than 20 million acres. The. result-
ing oil did produce competition for 
other domestically produced fats . 
But this competition was largely 
off set by reductions in imports 
and an increase in exports of fats. 
The soybean meal, produced as a 
co-product with the oil, provided 
the protein supplement needed for 
an expanding livestock industry. 
A related area for research is in 
the development of new varieties 
of existing crops that are superior 
to the present varieties for indus-
trial use. An example of this is 
the development of "waxy" corn 
with starch composed entirely of 
amylopectin, the branched-chain 
fraction of ordinary starch. This 
starch is used in certain adhesives, 
special food products and in tex-
tile printing. About 30,000 bush-
els of this corn were ~roduced 
last year. 
Another new development is a 
corn with starch high in amylose, 
the straight-chain fraction of ordi-
nary starch. The amylose fraction 
of the starch appears to have com-
mercial possibilities in the produc-
tion of films and fibers. This new 
variety of corn may be commer-
cial as early as 1961. 
Who Would Do It? 
Any comprehensive research 
program covering studies on in-
dustrial use of farm products as 
well as the development of new 
crops with industrial applications 
brings up the questions of who 
will do it and how it will be fi-
nanced. The commission quoted 
earlier proposes financing by the 
federal government and over-all 
control by a new federal commis-
sion which would allocate prob-
lems and funds to existing re-
search organizations - such as 
government, college and industrial 
laboratories. 
Properly carried out, such a 
program could be very effective 
over time. But the commerciali-
zation step, either with or without 
a pilot plant, would need joint en-
gineering and industry coopera-
tion. This phase might be com-
pletely financed by an interested 
industrial organization, whether 
carried out by an independent lab-
oratory or in the laboratories of 
the industrial organization itself. 
Milkins Facilities 
Found Inadequate 
On Many Iowa Farms 
INADEQUATE FACILITIES for 
milking and handling the milk ex-
isted on many of the Iowa farms 
visited during the year by re-
searchers from the Experiment 
Station. These farms supply bulk 
tank milk of manufacturing grade 
to Iowa dairies. Obvious faults 
frequently noticed included: lack 
of running water in the milk 
houses, no hot water heater, no 
wash vat, improper ventilation 
and lighting, no screening of open-
ings and, in many milk houses, no 
cement floor with proper drainage. 
These inadequacies showed up 
when researchers were examining 
milk from farm bulk tanks in the 
state for use in determining the 
relationship of the quality to the 
conditions under which the milk 
was produced as well as in deter-
mining trends in quality of this 
product in Iowa. 
Study Pretreatments for 
Fresh a1td Frozen Fryers 
ONE RESEARCH project at the 
Experiment Station is concerned 
with the effects of pretreatments 
and types of packaging on the 
quality of fresh and frozen fryers. 
In a part of this work, researchers 
are evaluating the effectiveness 
and the practicality of pretreat-
ments that might be used on cut-
up poultry. Two goals are to min-
imize the seepage of fluid from the 
cut tissues of packaged broilers 
and to improve the acceptability 
of frozen poultry. 
Reporting on one phase of this 
research, Frances Carlin and Irma 
M. Taylor point out that the new 
electronic range uses microwave 
INTE 
heat which cooks faster than the 
heat of a conventional-type oven. 
They are exploring this method of 
cooking as a means of cooking 
frozen broilers and preventing 
bone discoloration in frozen broil-
ers. 
They explain that bone discol-
oration in defrosted fryers is ob-
jectionable from the standpoint of 
the appearance of the bones and 
of the meat next to the bones. 
Even though the flavor isn't al-
tered, they continue, many con-
sumers object to this condition 
and, therefore, discriminate 
against frozen fryers. 
horticul tu.re 
Get Early Yield 
When Muskmelons 
Are Transplanted 
MUSKMELONS transplanted 
EST 
from a hotbed to the field came 
into production 7 days earlier than 
field-planted melons in Experi-
ment Station tests conducted by 
L. E. Peterson. Three different 
planting dates in the hotbed and 
three different spacings in the field 
were tested. A 2-foot spacing sys-
tem produced a slightly higher 
yield than did a system of two 
plants spaced 4 feet apart. The 
best date for planting seed in the 
hotbeds in these trials was April 
10. 
Vegetable Varieties 
Compared in Trials 
v ARIETY TRIALS of sand land 
vegetable crops are conducted 
each year by researchers at the 
Experiment Station under the di-
rection of L. E. Peterson. These 
trials test new varieties and selec-
tions to determine their adaptabil-
ity to Iowa conditions and their 
commercial value. Here are the 
results from the 1958 trials: 
These chicken bones show the effects of treatment in an electronic 
oven on discoloration in frozen fryers. Bones that were untreated 
(I), cooked 3 min. (2) or 5 min. (3) show heavy darkening. Darken-
ing was less with fryers cooked 7 min. (4) or deep-fat fried (5). 
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bed and planting corn on various 
acreages with six different tillage 
systems have been estimated and 
compared by agricultural engi-
neers at Iowa State. The six sys-
tems compared were ( 1) conven-
tional, ( 2) hard-ground listing, 
( 3) mulch tillage, ( 4) tractor-
track planting, ( 5) new plowed 
ridges and ( 6) old ridges. 
Using 2-row equipment and 
1954 prices as a base, the fixed 
costs per acre were estimated at 
20 percent of the initial costs of 
the equipment. Variable costs per 
acre ( fuel , labor, etc. ) were added 
to these to find the relative costs 
of each of the systems for various 
acreages. 
The graph shows the relative 
costs of the six different tillage 
systems with labor charged at 
$ 1.50 per hour. Costs for the con-
ventional system are highest. 
Mulch tillage costs came out 
somewhat lower than those for 
conventional tillage but higher 
than those for hard-ground listing, 
plowed ridges, tractor-track plant-
ing and using old ridges. 
The cost estimates don 't include 
all of the factors which might be 
considered but are useful in mak-
ing comparative cost estimates of 
various tillage practices under 
consideration. They will be more 
useful as additional information 
becomes available on yields and 
other factors associated with the 
different tillage systems, according 
to W. G. Lovely, USDA agricul-
tural engineer stationed at Iowa 
State. 
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Is Loan-Storage Program 
Supporting Corn Prices? 
THE CCC CORN LOAN and stor-
age program was first established 
for the purpose of stabilizing corn 
production and prices. Later it 
was changed and has been used 
for a number of years in an at-
tempt also to support corn prices 
above long-run average market 
levels. But in recent years, the 
price supports for corn (the CCC 
loans) haven't supported the price 
of corn as well as they did earlier. 
For several years and through 
1958, the United States average 
price of corn received by farmers 
has been running about 35 cents 
below the national average loan 
rate for farmers who complied 
with the program, report Geoffrey 
Shepherd, Allen B. Richards and 
John Nordin of the Experiment 
Station. 
In cooperation with other expe-
riment stations in the rlorth-cen-
tral region, these economists have 
been studying and analyzing the 
effects of the CCC loan and stor-
age operations on corn and other 
feed-grain supplies and prices. 
From this study, the research-
ers have tentatively concluded: 
( 1) that the CCC loan and stor-
age programs can be used effec-
tively for stabilizing corn and oth-
er feed-grain supplies and prices 
near their long-run average levels 
but ( 2) that they cannot be used 
effectively for raising the long-run 
level of prices. The latter, they 
say, would call for production con-
trols to reduce total supplies. 
Experiment Station Aids 
Local Farm Marketing and 
Processing Businesses 
AGRICULTURAL ECONOMISTS at 
the Experiment Station are coop-
erating with local agricultural 
marketing and farm supply busi-
nesses in improving their man-
agement practices. Management 
practices presently used are being 
analyzed from the standpoint of 
improvements which may be 
made. 
Improved efficiency and man-
agement practices in both local 
farm supply and marketing busi-
nesses should benefit not only 
themselves but local farm produc-
ers as well, according to Richard 
Phillips and Phillip Baumel. 
Ensiling Oat Crop May 
Offer Some Advantage 
ENSILING OATS rather than har-
vesting only the grain may offer 
advantages for some Iowa farms, 
according to Raymond R. Beneke 
and Kenneth K. Barnes of the 
Experiment Station. Beneke, an 
agricultural economist, and Barnes, 
an agricultural engineer, com-
pared the costs and returns for 
ensiling oats and harvesting only 
the grain for different situations. 
They report that the cost of en-
siling the oat crop compares most 
favorably with combining when 
the entire crop is ensiled and the 
fixed cost of the combine is elimi-
nated. If the silage machinery 
can't be used on other crops, how-
ever, the cost of ensiling the oats 
is prohibitive because of the lim-
ited acreage, unless custom opera-
tion or part-ownership of equip-
ment arrangements are used. 
The total volume of feed nutri-
ents is increased two to three 
times by ensiling the oat crop. 
The value of the crop, however, is 
increased somewhat less than this 
since the silage contains a smaller 
percentage of protein than does 
the grain alone. A major indirect 
return is the improvement that re-
sults in the seeding stand when the 
oats are removed early for ensil-
ing. 
Spoilage wasn 't excessive on 
most of 60 Iowa farms observed 
where oats were ensiled rather 
than harvested as grain. Most of 
the farms used upright silos. 
Where spoilage was a problem, it 
usually occurred in a bunker or 
trench silo and appeared to be as-
sociated with insufficient packing. 
A large proportion of the oat 
silage produced on these farms 
was used for cattle feeding. Us-
ing the silo for both oats and corn 
silage was a common practice-
with the oat silage, or most of it , 
fed prior to making corn silage-
especially on dairy farms. Gener-
ally, say Beneke and Barnes, oat 
silage wasn 't used as a substitute 
for corn silage. 
15-471 
What's Your Son 
Going to Do? 
Many farm boys are and will be seeking nonf arm jobs. And the results of 
this one preliminary study indicate that nonfarm boys may currently have 
an "edge" over farm boys when it comes to competing for the nonfarm jobs. 
by Lee G. Burchinal 
EITHER BY choice or neces-
sity, thousands of young men 
from the farm are and will be 
seeking nonfarm jobs. Most of 
these jobs are in urban areas. And 
the farm boys who leave their 
communities must compete for 
these jobs with young men who've 
been raised and educated in rural 
areas, in small towns and in big 
cities. 
How well are farm boys pre-
pared to compete for these jobs? 
What initial and long-run advan-
tages and disadvantages do farm 
youths have in competing with 
nonfarm youths for their places in 
an urban setting? Answers are 
important, because many farm 
youths will have to compete with 
their nonfarm counterparts in 
seeking favorable nonfarm jobs. 
Some folks have suspected that 
nonfarm boys have an "edge" on 
farm boys in the competition for 
nonfarm jobs. And a single lim-
ited study recently completed at 
Iowa State does lend some sup-
port to this. 
We obtained our information 
by questionnaire from 323 high 
school boys in the tenth and 
twelfth grades - 103 farm boys 
and 118 small town boys who 
lived in the same west-central 
Iowa county and 102 boys who 
lived in a central Iowa metropoli-
tan area. Rural nonfarm boys 
LEE G. BURCHINAL is assistant professor 
of rural sociology and a member of the 
Center for Agricultural and Economic Ad-
justment. 
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were combined with small town 
boys since most of them lived in 
a county seat town of about 4,800 
persons. 
While the results don 't neces-
sarily represent the state as a 
whole, they do provide some in-
formation on how farm, small 
town and urban high school boys 
"stand up" with each other . 
What We Found ... 
There were no substantial dif-
ferences in school grades or par-
ticipation in school activities. 
We questioned farm boys and 
small town boys who lived in the 
same county and attended the 
same schools about their school 
grades and school activities. There 
was little difference-except for a 
slight tendency for farm boys to 
be more active than small town 
boys in school activities. 
Farm parents were less involved 
in their sons' occupation plans. 
Almost SO percent of the farm 
boys said that their fathers hadn't 
said much to them about occupa-
tion plans. This was true of 3 6 
percent of the small town boys 
but of only 28 percent of the ur-
ban boys. Boys talked over oc-
cupation plans more frequently 
with their mothers. The figures 
here are 34, 27 and 23 percent for 
farm, small town and urban boys, 
respectively. 
Farm parents provide less en-
couragement for their sons' educa-
tion beyond high school. 
We asked the boys in separate 
questions how their mothers and 
fathers felt about the boys' educa-
tional plans. The results indicate 
that: 
1. Urban and small town par-
ents are more likely to definitely 
encourage their sons to consider 
education beyond high school. For 
all three groups, mothers were 
rated more frequently than fa-
thers as definitely encouraging the 
boys to go on. For e~mple, 32 
percent of the farm boys said that 
fathers definitely encouraged them 
to plan for education after high 
school, while 4 7 percent reported 
definite encouragement from their 
mothers. Corresponding figures 
for small town boys were 4 7 and 
66 percent for father and mothers, 
respectively; for urban boys, 65 
and 7 6 percent. 
2. Farm, then small town, par-
ents were more likely to be rated 
as being interested in their sons 
going on, but not pushing them to 
do so. 
3. Farm, then small town, par-
ents also were more frequently 
rated as being "not too concerned" 
or as being against the educational 
plans of their sons. 
Farm boys less frequently re-
ported educational plans of any 
sort beyond high school. 
A full 30 percent of the farm 
boys-compared with 18 percent 
of the small town and 12 percent 
of the urban boys-reported that 
they had no educational plans be-
yond high school. 
Farm boys less frequently plan 
to enter college. 
About 4 7 percent of the farm 
boys said they plan to enter col-
lege - compared with 62 percent 
of the small town boys and 81 per-
cent of the urban boys. About 
23 percent of the farm boys, 20 
percent of the small town boys 
and 7 percent of the urban boys 
said they planned education after 
high school in the areas of busi-
ness or vocational training. 
Among boys planning to enter 
college, farm boys had less fre-
quently chosen their college or 
university. 
Of the high school seniors plan-
ning to enter college, 60 percent 
of the farm boys, 63 percent of 
the small town boys and 80 per-
cent of the urban boys said they'd 
already selected their college or 
university. Though there were 
differences among boys at differ-
ent grade levels in high school, the 
same trend was observed. 
Differing Views . . . 
We asked the boys, " Generally 
speaking, what do you want most 
from the job that you want to 
make your life's work?" The an-
swers that the boys checked in-
cluded: Be my own boss. Chances 
for advancement. Friendship of 
fellow workers. Work which will 
be interesting. Pleasant working 
conditions. Intellectual challenge. 
Opportunity to be someone. 
Chance to make good money. 
Chance for good hard physical 
work. 
Responses showed that "work 
which will always be interesting to 
me" was rated as of highest im-
portance by farm, small town and 
urban boys. The three groups 
rated "advancement on the job," 
"chance to make money" and 
"pleasant working conditions" in 
about the same way as of moder-
ate importance. "A job which will 
give me an opportunity to be 
somebody" or one providing a 
chance for physical activity rated 
low for all three groups of boys. 
But there were definite differ-
ences between the farm and other 
boys for three of the work condi-
tions. Farm boys rated "being 
my own boss" as highly impor-
tant. Small town and urban boys 
attached only moderate impor-
tance to this. And, while farm 
boys rated "friendship of fellow 
workers" as moderately important, 
small town and urban boys rated 
this as of low importance. On the 
other hand, farm boys rated "in-
tellectual challenge of the job" as 
of low importance, while small 
town and urban boys ranked it as 
of moderate importance. 
Farm boys, as a group, plan to 
enter occupations with probable 
lower income and prestige. 
We found that more of the farm 
boys, as compared with small 
town or urban boys, plan to enter 
occupations with low prestige rat-
ings- according to prestige rank-
ings oi occupations made by a na-
tional sample of U. S. adults. 
Manual, unskilled, semiskilled 
and some clerical and sales jobs 
were included in this category. Of 
the farm boys, 43 percent said 
they planned to enter occupations 
that received low prestige ratings 
by the national sample. This was 
true for 39 percent of the small 
town and 28 percent of the urban 
boys. These occupations generally 
don't require considerable train-
ing. 
Choices by farm and urban 
boys for occupations in the middle 
prestige range were fairly similar, 
28 and 26 percent, respectively. 
Fewer, 19 percent, of the small 
town boys indicated they planned 
to enter occupations in the middle 
prestige range. The national sam-
ple included in this range such oc-
cupations as technicians, retail 
businessmen, teachers, druggists, 
farm owners and operators, farm 
managers and other business and 
sales managers. 
High income and prestige occu-
pations, as rated by the national 
adult sample, included lawyers, 
doctors, clergymen, accountants, 
school administrators, architects, 
veterinarians and all of the fields 
of engineering, science and mathe-
matics which required at least a 
college education. About 19 per-
cent of the farm boys, 30 percent 
of the small town boys and 46 
percent of the urban boys reported 
plans to enter these occupations. 
The farm and small town per-
centages don't add to 100 because 
10 percent of the farm boys and 
12 percent of the small town boys 
reported they hadn't decided what 
occupation they'd be most likely 
to enter. But all of the urban 
boys indicated an occupation 
which they'd thought about pretty 
seriously. 
Farm boys who said they don't 
plan to farm more frequently 
planned to enter low prestige oc-
cupations. 
About 72 percent of the farm 
boys indicated they didn't plan to 
farm or were undecided about 
farming. Of these, 31 percent 
planned to enter the low income 
and prestige occupations, about 28 
percent planned to enter middle 
range occupations, and 26 percent 
planned to enter high prestige oc-
cupations. Approximately 1 S per-
cent of the boys who didn't plan 
to farm hadn't yet made up their 
minds on what other occupations 
they might follow. 
What Does It Mean? 
Admittedly we're working with 
only a few pieces of the total pic-
ture. We have only the statements 
of the boys regarding their educa-
tional and occupational plans. We 
don't know if they'll carry out 
these plans. But the boys' ideas 
about these plans are still worth 
looking at. From the information 
from this one study, it looks as if 
farm boys, as a group, have to 
"come from behind and catch up" 
with the small town and urban 
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boys in terms of job competition 
in urban settings. 
Farm, small town and urban 
boys probably are no different 
when it comes to actual basic abil-
ities. Our findings indicate that 
farm and small town boys receive 
about the same grades in school, 
and their intellectual abilities are 
probably similar. There's no con-
vincing argument that urban chil-
dren, as a group, are more intelli-
gent than rural children. We also 
found no substantial difference in 
school activity participation. So, 
without evidence to the contrary, 
we may assume that farm, small 
town and urban children are 
pretty well matched. 
But our findings indicate that 
the similarities end at about this 
point. On all of the remaining 
points on which we obtained in-
formation , farm boys and their 
parents came out less favorably 
than small town and urban boys 
and their parents. By "less fa-
vorably" we're speaking in terms 
of the realities of the educational 
and occupational competition 
which farm youths must face 
when they leave their farms and 
home communities. 
Once we found that fewer of 
the parents of the farm boys had 
definitely encouraged the boys to 
plan for further education, it 
wasn 't surprising to find that few-
er farm boys planned to continue 
training beyond high school. This 
may be the reason also that con-
siderably fewer farm boys planned 
to enter college--and that fewer 
of the boys who said they thought 
they'd enter college hadn 't yet 
chosen their college or university. 
When we found that fewer farm 
youths planned to take business 
or vocational training or to go to 
college, it also followed that the 
occupations they expected to en-
ter were lower on the prestige-
income scale. This, too, may be 
partly because farm parents ap-
parently discuss occupational 
plans with their sons less frequent-
ly than do small town and urban 
parents. 
Look Again . . . 
As farm-oriented people, we 
like to think of the virtues of farm 
over city life. There are some--
to us. It's often said that family 
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living among rural families is su-
perior to family living among ur-
ban families and that farm life 
generally is superior to city life. 
But, here, we're getting more and 
more into areas of values, view-
points and judgments. These dif-
fer considerably among individ-
uals. 
Each way of life, farm and city, 
offers certain advantages and dis-
advantages, and we're · free to rate 
and view them as we choose ac-
cording to our values, viewpoints 
and judgments. Individuals, thus, 
rate and view the advantages and 
disadvantages differently ; an ad-
vantage to one may very well be 
considered a disadvantage by an-
other . 
The point is that many farm 
youths are and will be having to 
come to terms with the advan-
tages and disadvantages of urban 
life. Those who will, through cir-
cumstances or choice, be working 
and living in an urban area need 
help in making intelligent job 
choices - and adequate counsel 
and training for these choices. 
Farm youths and their parents 
are going to need to think care-
fully about these conditions. Once, 
a high school education or less 
was sufficient for successful farm 
operations or for seeking satisfac-
tory nonfarm employment. In 
some cases it still is-when cou-
pled with experience acquired over 
time. But it's becoming increas-
ingly necessary to have training 
beyond high school both for get-
ting started in and for carrying 
out successful farm operations 
and nonfarm employment. 
We have plenty of unskilled 
and semiskilled workers. We need 
trained crafts men, technicians, 
mechanics, salesmen and account-
ants , to mention a few-as well 
as social workers, teachers , engi-
neers, scientists, mathematicians 
and doctors. 
It may be that small town and 
urban parents live and work in 
environments that place emphasis 
on preparing for occupations of 
one's choosing. Many of these 
parents left farm homes them-
selves and made the transition to 
nonfarm life and work. 
Present farm parents, on the 
other hand, haven't gone through 
this farm-to-nonfarm trans1t1on 
and the resulting adjustment in 
their life and work patterns. They 
moved easily from the farm homes 
in which they were reared into the 
farm homes they established after 
marriage. But, now, many of 
their children are faced with the 
farm-to-nonfarm transition and 
the consequent adjustments. The 
parents, generally, haven't the 
background of experience in non-
farm job selection and necessary 
educational training that small 
town and urban parents have had . 
This makes it extra important for 
farm parents to recognize the 
value of home and school prepara-
tion of their children for their 
life's work. 
Rural as well as urban society 
can prepare its youth to fill the 
ranks of needed occupations . But, 
on the basis of this one study, it 
looks as though young men from 
the small town and urban environ-
ments may currently have an edge 
over farm youths-both in their 
training-educational and occupa-
tional plans and in their hopes for 
them! But assuming roughly 
equal abilities-and there 's no evi-
dence to the contrary-this edge 
doesn't need to continue. 
Closing the Gap . . . 
Rural youths deserve an equal 
opportunity for competition with 
their small town and urban coun-
terparts in terms of educational 
and occupational success. Some 
things already are helping to close 
the gap. School reorganizations 
and changes in course offerings 
and content are bringing rural and 
urban educational systems more 
into line. The 4-H programs are 
focusing more at,tention on career 
selection. The State Employment 
and Security Commission is help-
ing to provide testing and educa-
tional guidance services in Iowa 
high schools. 
But parents , too, have a role to 
play in shaping their children's oc-
cupational and educational plans. 
Remember that our results indi-
cate that farm parents-especially 
fathers-are less active in encour-
aging their sons to plan past high 
school education than are urban 
and small town parents. And this 
seems to be reflected in the plans 
of their sons. 
EGG PRODUCTION since last October has 
lagged behind a year ago. Weather 
was good in December, and output per 
hen was large -- but not large enough 
to offset the smaller number of hens in 
flocks. Poultrymen had 5 percent fewer 
layers and potential layers on Jan. 1 
this year than a year earlier. 
Discouraging egg prices are sure to 
be reflected in a reduced chick hatch 
this spring. The early hatch is down 
about a fourth from a year ago. If the 
hatch continues smaller than last year, 
storage operators wi l l be in the market 
for eggs this spring. This will add to 
demand. 
Egg prices will be above last year's 
levels by midspring. And when the ef-
fects of the reduced 1960 ha tch begin 
to show up in the summer and fall, egg 
prices should look good to poultrymen. 
This probably will be a year when the 
incentive to hang on to old hens will 
be strong in the fall. 
Current price experience is sour in 
the egg business. But it's time to 
look at the prospects for egg prices 
next fall and winter in making chick 
purchase plans. Prospects then look 
much brighter than current prices. 
Pullets do much better than old hens. 
So producers planning to stay in the 
business will find that early-bought 
chicks will pay out better in the com-
ing year. 
CATTLE ••• 
December shipments of feeder cattle 
into the Corn Belt were up 55 percent 
above a year earlier. Iowa shipped in 
122 percent more feeders in December! 
Apparently a considerable number of the 
cattle that moved into the Corn Belt 
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last fall hadn't gone on feed in time 
to show up in the Jan. 1 report of cat-
tle on feed. 
Winter shipments of feeder cattle 
last year were large -- making for a 
heavier movement of fat cattle in late 
fall and winter than took place in late 
1958 and early 1959. This points up the 
importance of the movement of cattle on 
feed this winter as a factor in the 
price outlook for next fall and early 
winter. This year's cattle market is 
likely to be more "flat" -- with less 
seasonal variation. Wet corn is delay-
ing marketing and should push more fed 
cattle into the spring market. Chances 
of a repeat of last spring's sharp price 
advance, thus, are remote. 
DAIRY ••• 
Dairying is one of the few farm enter-
prises for which the outlook is rela-
tively good today. This stems from the 
halt of the upward climb in milk pro-
duction that took place in late 1956 and 
the decline that began in 1958. 
The big uncertainty in the dairy out-
look is the possibility of a repeat of 
the 1953-54 bulge in milk output. That 
bulge took place because of the deteri-
19-475 
oration in the beef cattle outlook; it 
caused a shift into dairying. 
Similar conditions are likely to exist 
sometime again in the next 5 years. If 
it happens, we can look for another 
surge of milk hitting the market faster 
than it can be absorbed. Then, once 
again, price supports will become all-
important in the dairy outlook. 
TURKEYS • 
Turkey producers are planning to 
raise 6 percent more birds this year 
than a year ago. And more of these will 
be heavy-breed birds -- fewer of the 
light breed. 
Turkey prices shot up sharply in De-
cember 1959 because of the smaller sup-
ply of heavy bronze birds. Last year' s 
record hatch was made up of an unusual-
ly large proportion of the light- breed 
birds. These went to market relatively 
early in the year. As it turned out, 
the supply of turkeys at the end of the 
year was inadequate for the demand . 
And the market rose. 
But with more heavy- breed birds com-
ing on the market next fall, we can't 
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expect a repeat of the sharp December 
1959 price rise to come in late 1960. 
HOGS • 
Some increase in late-farrowed pigs 
over plans at the time of the December 
pig survey now seems likely. But the 
total spring pig crop still is likely 
to be smaller than a year ago. Hog 
prices probably will advance later this 
spring as we move out of the peak mar-
ketings of the large 1959 fall crop of 
pigs. The price peak this summer is 
more likely to come in the late summer 
than in late spring or early summer. 
This is the historical pattern in years 
when hog production is decreasing. 
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